Abstract : Anti -HLA antibodies reportedly exist in the one third of pregnant women. But few occurrences of neonatal alloimmune thrombocytopenia (NAIT) caused by anti -HLA antibodies have been reported. Here a male baby, who was admitted for low birth weight with Down syndrome (DS), was suffered from thrombocytopenia without transient myeloproliferative disorder (TMD). Positive reactions of HLA -specific antibodies were detected in maternal serum. Crossmatching tests between maternal serum and paternal platelets and lymphocytes were strongly positive. It is most conceivable that the previous pregnancy of the mother induced the production of anti -HLA -A2 antibody, which crossed the placenta and subsequently caused an NAIT in the case presented. This is the first case of DS with NAIT due to anti -HLA antibodies.
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INTRODUCTION
Down syndrome (trisomy 21 : DS) is the first described chromosome disorder and the most common viable autosomal trisomy, occurring in approximately 1 in 700 to 800 live births. The incidence of thrombocytopenia in neonates with DS is higher than that of in general population 1) . In particular, thrombocytopenia below 150×10 9 /L was approximately two -third of DS during the 1 st week of life 2) . Thus thrombocytopenia is one of the most common hematological abnormalities. Because neonates with DS have several hematological disorders such as transient myeloproliferative disorder (TMD) which occurs in 4% to 10% of neonates with DS, there may be associated complication of thrombocytopenia 3 -5) . Approximately 20% of DS patients with TMD die, usually from hepatic or cardiopulmonary failure. Treatment with low -dose cytarabine can benefit high risk neonates with TMD. Differential diagnosis of thrombocytopenia in neonates with DS is very important for prognosis 6)7) .
Neonatal alloimmune thrombocytopenia (NAIT)
is one of the most common causes of thrombocytopenia and a clinical syndrome characterized by marked thrombocytopenia in the fetus and neonates, developing before or shortly after birth 8)9) . NAIT is caused by fetomaternal incompatibility for platelet antigens. Incompatibility results in transplacental passage of maternal anti -human platelet antigen (HPA) antibodies, including anti -human leukocyte antigen (HLA) antibodies. Anti -HLA antibodies have been reported in 31% of pregnant women in a Caucasian dominant population 10) and in 9.4% of pregnant women in Japan 11) . However, few reports have described NAIT resulting from anti -HLA antibody. The primary cause of NAIT has estimated to occur in 1 in 2,000 to 3,000 births in Caucasian populations 6)7)12 -14) . But in the Japanese population, NAIT occurs at the comparatively low level of approximately 1 in 5,000 to 10,000 births 15)16) . With DS, there has not been reported NAIT due to anti -HLA antibody. Only one case of alloimmune thrombocytopenia with DS due to anti -HPA antibody was reported 17) . We here report the first case of male Down's syndrome with NAIT which was most likely due to HLA antibody of A2 specificity.
CASE REPORT
A baby boy with a birth weight of 2.032 g (−2.43SD), height of 44.5 cm ( -1.51SD), and head circumstance of 31.0 cm (−1.35SD) was delivered by emergent caesarean section at 37 weeks because of variable cardiac deceleration. Apgar scores were 8 at 1 min and 8 at 5 min. The mother, aged 37 years, was healthy and had been pregnant once and given birth once. She had no history of blood transfusions or autoimmune disease, and tested negative during routine pregnancy screening for both TORCH (toxoplasmosis, rubella, cytomegalovirus, and herpes simplex virus) infections and vaginal Group B Streptococcus. There was no maternal drug ingestion and her PLT count was normal during pregnancy and after delivery. Her first child was born without complication, so has not been examined the platelet count since birth. She had not been screened for DS at the first -trimester. A prompt spot diagnosis of DS was made in the baby with typical facial features and trisomy 21 (47, XY, +21) was subsequently confirmed following chromosomal evaluation. The mother's complete blood count was normal and her blood cell type identical to newborn's blood cell type -O Rh (D) positive.
The initial PLT count on the peripheral venous blood sample was 45×10 9 /L and no diffusely scattered petechiae were present ( Table 1 ). The PLT count declined to a nadir of 24×10 9 /L by the fifth day. There was no evidence of hemorrhage or other abnormal findings, such as hepatosplenomegaly, in an ultrasound scan of the brain and abdomen. Neither PLT transfusion nor gammaglobulin was used. Thrombocyto -penia spontaneously recovered after 3 weeks without clinical complications or the need for therapy (Fig. 1) . A histological examination of the placenta and umbilical cord revealed no pathological findings.
MATERIALS AND METHODS
Blood samples from the patient were drawn by venipuncture after informed consent was obtained from his parents for further investigation of his cells and sera after 4 days of delivery. Also the blood samples of the parents' were collected after written informed consent was taken on the same day.
Atni -Platelet Antibodies and Platelet Antigen typing
To detect anti -platelet antibodies, a mixed passive hemagglutination (MPHA) assay was performed using a commercially available kit (ANTI -HPA·MPHA Panel, Beckman Coulter, US) with and without addition of chloroquine 18) . HPA typing was performed using a commercially available kit (WAKFlow HPA typing kid, Wakunaga, Hiroshima, Japan). The blood sample was screened for anti -HLA class I antibodies by Luminex ® method using fluorescent beads coated with HLA -A, -B, -Cw antigens (WAKFlow HLA antibody MR ; Wakunaga, Hiroshima, Japan).
Lymphocytotoxicity Assay for Anti -HLA Antibodies and HLA Typing
To detect anti -HLA antibody and analyze its specificity, an anti -human Ig lymphocytotoxicity test (AHG -LCT) was performed using a panel of lymphocytes. To determine whether HLA antigens were inherited from the mother or father, DNAbased typing was conducted by polymerase chain reaction reverse sequence specific oligonucleotide (PCR -rSSO) -Luminex method (Genosearch HLA Kit, MBL, Nagoya, Japan) with a Luminex 100™ IS fluoroanalyzer, in accordance with the manufacturer's instructions.
Cross -Matching Test
With the AHG -LCT, a maternal serum was tested against lymphocytes from the father and lymphocytes with known HLA antigens. Neonatal platelets were not available for testing. Titer of each serum was tested by serial dilutions of the sample in PBS until a negative test result was obtained.
RESULTS
The mother's platelet count was 18.3×10 10 /L 4 days after delivery, thus excluding unrecognized autoimmune thrombocytopenia with passive transfer of platelet antibodies to her baby.
Investigations (Table 2 ) confirmed the diagnosis of NAIT caused by anti -HLA -A2 / -B48 / -Cw8 and anti -HPA -3a antibodies. Regarding HPA -1 to HPA -7, -15, -21, and Nak a isoantigen, maternalneonatal HPA -3a mismatch was observed in this case. The MPHA with chloroquine -treated platelets was conducted to detect HPA antibodies 19) . The MPHA with chloroquine -untreated platelets was used for detection of both HPA and HLA antibodies. In maternal sera, anti -HLA -A2 cross -reacting group antibodies were observed with chloroquine -untreated platelets but not with chroloquinetreated platelets. And from the result of crossmatch test between maternal serum and paternal platelets revealed that titer of the antibodies, when the MPHA was used for antibody detection, decreased from 1 in 256 to negative after chloroquine treatment.
So we have concluded in this case, neonatal thrombocytopenia was due to the transplacental passage of maternal HLA -A2 antibodies to the baby. . Although there was an HPA -3a mismatch between the mother and baby in this case, anti -HPA -3a antibodies ware not detected by the MPHA treated with chloroquine. We cannot explain why the antibodies were not detected in maternal sera. Ant -HLA antibodies have been reported in 31% of pregnant women 10) . In 1984, Shibuya et al. described the first reported case in Japan of NAIT associated with HLA antibodies 22) . However, few reports have described NAIT resulting from anti -HLA antibodies. No significant relationship was observed between anti -HLA -antibody and other disorders 23) . To our best knowledge, there has been only one report of DS with NAIT 17) . There are several causes of neonatal severe thrombocytopenia. Thrombocytopenia in affected neonates is often due to underlying illness such as sepsis, disseminated intravascular coagulation syndrome and respiratory distress syndrome or alternatively due to maternal factors such as pregnancy induced hypertension and gestational diabetes. Previously we reported that maternal anti -HLA antibodies were in close relation to neonatal thrombocytopenia, especially in small -for -gestational -age (SGA) infants, and that in these infants, those whose mothers were positive for maternal anti -HLA antibody had incidence of neonatal thrombocytopenia about 9 times greater than those whose mothers were not sensitized 24) . Placentas associated with SGA infants were reported to have a high incidence of abnormalities, such as ischemic lesions and villitis of unknown etiology 25) . So it is conceivable that such damaged placentas may induce the leakage of maternal blood with anti -platelet antibodies to babies. The baby in this case belongs to SGA infant, but it is conceivable that the relation of the genetic 23) . According to additional study (data not shown), the DR typing of the mother was revealed DR2. It may be a reason to raise the production of HLA -antibodies. But the mechanism of thrombocytopenia is not yet completely clear.
Pediatricians including neonatologists who are involved in the care of patients with DS need to be aware of the associated bleeding tendency and other hematologic problems, as these patients will often require surgical procedures. So in patients with severe congenital hemorrhagic disorder and persistent thrombocytopenia, the medical history and a careful clinical examination are crucial for a correct diagnosis.
The cohort study in Japan revealed that antiplatelet antibodies were detected in 0.91% of the pregnant women and the immunization rates were clearly correlated with the number of pregnancies. Anti -platelet antibodies were found in only 0.19% of women in their 1 st pregnancy and in 1.97% of them in the 4 th or more pregnancies 22) . NAIT affects the first pregnancy and can cause intracranial hemorrhage, with a tendency for earlier and more severe thrombocytopenia in subsequent pregnancies 27) . The parents in this case hope to have the 3 rd baby after having gone to Korea of paternal country. So we will expect to report the scrutiny results for this thrombocytopenia in order to take an in -depth cooperation to obstetricians in charge of the 3rd child of this family. We want to ensure the next safe birth and the 3 rd healthy baby.
